Conjugates of tacrine and 1,2,4-thiadiazole derivatives as new potential multifunctional agents for Alzheimer's disease treatment: Synthesis, quantum-chemical characterization, molecular docking, and biological evaluation.
We synthesized conjugates of tacrine with 1,2,4-thiadiazole derivatives linked by two different spacers, pentylaminopropene (compounds 4) and pentylaminopropane (compounds 5), as potential drugs for the treatment of Alzheimer's disease (AD). The conjugates effectively inhibited cholinesterases with a predominant effect on butyrylcholinesterase (BChE). They were also effective at displacing propidium from the peripheral anionic site (PAS) of acetylcholinesterase (AChE), suggesting that they could block AChE-induced β-amyloid aggregation. In addition, the compounds exhibited high radical-scavenging capacity. Conjugates 5 had higher anti-BChE activity and greater anti-aggregant potential as well relatively lower potency against carboxylesterase than compounds 4. Quantum-mechanical (QM) characterization agreed with NMR data to identify the most stable forms of conjugates for docking studies, which showed that the compounds bind to both CAS and PAS of AChE consistent with mixed reversible inhibition. Conjugates 4 were more potent radical scavengers, in agreement with HOMO localization in the enamine-thiadiazole system. Computational studies showed that all of the conjugates were expected to have good intestinal absorption, whereas conjugates 4 and 5 were predicted to have medium and high blood-brain barrier permeability, respectively. All conjugates were predicted to have medium cardiac toxicity risks. Overall, the results indicated that the conjugates are promising candidates for further development and optimization as multifunctional therapeutic agents for the treatment of AD.